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SURFICIAL UNITS NOT SHOWN ELEVATIONS SHOWN IN METERS
PLUTONIC ROCKS - MALHA FORMATION--Red-brown to purplish-red rhyolitic to rhyodacitic, less commonly hb BASALT--Dark-greenish-black, dense, massive to weakly layered, basaltic volcanic rocks
SED“&%‘;’{;‘},‘&,,%%%&%AND SEDIMENTARY, VOLCANIC, AND METAMORPHIC ROCKS smy andesitic, well-layered ash-flow tuff; interlayered with minor pebble conglomerate, fine- locally associated with layered conglomerate; basaltic rocks are commonly amygdaloidal,
to coarse-grained sandstone, and siltstone. Stands as low hills showing well-developed with vesicles filled with quartz, chlorite, and locally, calcite
Qs Qs Qsa af Qsd ] Qa WADI DEPOSITS--Sand, silt, and clay deposited in active drainage channels and adjacent bench and bluff topography that reflects the well-layered, thin volcanic flows and
Qso overbank areas; includes local accumulations of acolian sand and silt. Thickness 0-15 m alternating sedimentary sequences (sm); changes facies to brown- to red-brown, massive, PLUTONIC AND IGNEOUS ROCKS
* QUATERNARY cliff-forming rhyolite to rhyodacite with phenocrysts of guartz, plagioclase and
Qs SEBKHA DEPOSITS--Clay and silt deposited in flat catchment basins and closely associated potassium feldspar; generally weakly developed layering is defined by fiamme in ry RHYOLITE AND APLITE--Reddish-pink, porphyritic, generally leucocratic, felsic rocks that
J with wadi channel deposits. Commonly associated with calcite, gypsum, and saline densely welded, partly recrystallized flows. Exposures in west-central part of map area Gonde bs sAH plegsdhi Gl > s 5
minerals. Thickness 0-5 m are associated with minor cobble conglomerate, volcaniclastic sandstone, and shale,
TERTIARY Exposed in mountainous areas where steep slopes and cliffs reflect the massive D LLS--Pinkish- haniti hanitic- hyriti
QTby | QTho * _AND Qsa | WADI AND SEBKHA DEPOSITS, UNDIFFERENTIATED--Sand, silt, and clay deposited in character of the flows (smv) g TR R e L e e b T
QUATERNARY broad, flat areas containing braided wadi channels that include generally small, flat mafic-poor dikes that range in composition irom rhyolite to riyedacite
di 7 areas of sebkha deposits FUSEA PORDItE ~%#->t MAFIC DIKES--Dark-green, aphanitic-porphyritic dikes that range in composition from dacite
! . ) ’ to bas
UNCONFORMITY Qf ALLUVIAL FAN AND LAG DEPOSITS--Thick deposits of sand, silt, and clay flanking sk Upper member--Interbedded, greenish cobble conglomerates, red lithic to quartz sandstone, PaE
mg afg mountainous areas that grades outward into fine-grained lag deposits that mantle laminated purple to maroon shale, and pale-green to orange-red sandstonc and shale; di DIORITE--Dark-green, fine-grained, porphyritic diorite containing euhedral phenocrysts of
rﬁ'—ﬁT bedrock surfaces; may include colluvial deposits locally locally interlayered with thin rhyolitic flows andesine as much as 3 cm in diameter, and locally hornblende prisms as much as 0.5 cm
" :
Y i ; §' ! : : Qsd AEOLIAN SANDS--Isolated deposits of well-rounded, quartz-rich, wind-blown sand adjacent skc Lower member--Green to brown, massive to poorly cemented cobble conglomerate; .
E & i \ il e to mountainous areas only in the eastern part of the map area; sand probably derived well-rounded clasts, generally 1-30 cm in diameter, but locally as large as 1 m in mg o : S : hvpida o : 1
sgh smr sic I sm 1 sow | 3 c : : 4 . . 2o e 5 MONZOGRANITE--Light-gray to pinkish-white, hypidiomorphic-inequigranular, coarse-
b rom deflation of Wadi Asmarah diameter consist mainly of granodiorite, gabbro, and andesitic to basaltic, less commonl . e et Gk -
; g E E (| & rhyolitic, volcanic rocks; interlayeredg with coarse-grained, poorly sorted, lithig Sraind, panatiitic, S ToRENy ISBIBETC, (Bt Rornbltne mete
= j % - . 2 - H 5 e o o o
w 1" ) | ! : E Qao OLDEsa::iLI;lll;\;:lleJll\s/f fmﬁﬂi Ssatr;?nanfa ger:a\;er:ddex:%s;:: tll;at :tans.tshghtlby :bm‘r(e thef adJactt}:lnt sandstone as much as 10 cm thick afg ALKALI-FELDSPAR GRANITE--Pinkish-gray, hypidiomorphic, ineguigranular, coarse-
S ] 5 s L 8 . p | g deposits on bedrock surfaces _at grained, hornblende-bearing granite characterized mainly by pink, blocky, eguant,
= = have been beveled by fluvial erosion of adjacent wadis; locally includes colluvial HULAYFAH GROUP potassium-rich [eldspar crystals
E sk deposits along Wadi Asmarah and Wadi Qahad g
3 GNEISS AND MIGMATITE--Pale-green, metamorphic rocks that show gneissic foliation, CP : St L
s She PROTEROZOIC QTby OLIVINE BASALT--Black, olivine basalt flows that are part of the Harrat Khaybar which and(or) migmatization and recrystallization; fine- to coarse-grained, generally well- s s s o s & bl:wk g e i Sevueg By L Sanes =
8 7 QTbo =l 2 7 . » e 5 elongate knobs and hills; composed of graphic intergrowth of potassium feldspar and
3 flowed eastward, along existing wadi channels, into the western part of the map arca. layered; commonly enclose recrystallized selveges of dark-green andesitic to basaltic - B
v 9 - . . it 4 . £ i AR . quartz, orthoclase, oligoclase, quartz, and minor hornblende
i - Includes af least two flow units, QTbo and overlying QTby. Thickness 2-10 m rocks; composition of more coarse-crystalline, migmatite rock is granodioritic; gneiss and
s g i B ol it o HSssiah svoup smr | RHYOLITIC FLOWS AND SILLS--Pinkish-red to tan, complexly interlayered rhyolitic flows
qd bgd hgd = 1 JIBALAH GROUP : it L HESEramociontte and breccia intruded by fine grained, locally granophyric sills; intimately associated
& 3 2 e 4
] g = SEDIMENTARY ROCKS UNDIVIDED--Medium-green to tan limestone and silty limestone SRS SR
B ir/ib| SILICIC VOLCANIC AND CLASTIC SEDIMENTARY ROCKS--Pinkish-tan to maroon, interlayered with felsic to intermediate voleanic flows, olive-green argillaccous - INTRUSIVE COMPLEX--Dark-green mafic to intermediate volcaniclastic rocks of the
hm ) rhyolitic to rhyodacitic, crystallithic ash flows interlayered with pink, pale-green, and sandstone, red and maroon sandy shale, shale, and minor conglomerte; commonly e Hulayfah group complexly intruded by reddish-brown granitic and granophyric rocks
hs< %- maroon, coarse-grained lithic sandstone, volcanic pebble conglomerate, minor limestonc, associated with brownish-tan to bluish-gray to black limestone and dolomitic limestone ahd l)(I)call goverlain by rhyolitic volcan)ilc rocks . %
hsp = quartz-rich sandstone, and sedimentary breccia; locally associated with coarse volcanic interlayered with lenses of silty, fetid limestone and dolomite and locally thin quartz " <
hab g
breccia (jb) TR ap GRANITE PEGMATITE--White, very coarse crystalline quartz that contains pods of
" - is SEDIMENTARY ROCKS, UNDIVIDED--Red to tan, pebble to cobble conglomerate, fine- to hsv L intergrown biotite and quartz; forms irregular shaped bodies as much as 1 km across
J J coarse-grained sandstone, shale, silty limestone, and gray, oolitic to stromatolitic - . e . . - e
5 h R o 4 ’ /4 qd QUARTZ DIORITE--Medium-gray, hypidiomorphic-equigranular quartz diorite to diorite;
limestone; all rocks are associated with bright red secondary jasper h Carbonate rock contains abundant hornblende
ic CONGLOME_RA'[_‘E-—Rcdd1sh-tan, loosc!y cemented ?t?bbles, copbles, and boullders, as much. as Gl ANDESlTE/_BASALT--DarIS-gFeen. aphanitic t.o fme-gram_cd ar}dcsﬂc, basalt, related volcanic bgd BIOTITE GRANODIORITE--Light-gray, medium- to coarse-grained, hypidiomorphic-
0.5 m in diameter, composed mainly of rhyolitic volcanic rocks, alkali-feldspar granite, breccia, and polymictic conglomerate; layering is faint to well-developed; locally ineguigranular, granodioritic rock that contains biotite and, locally, muscovite
red granophyre, and lesser amounts of andesite, basalt, and volcanic breccia; locally associated with fine-grained clastic sedimentary rocks and minor carbonate lenses of 3 2 i
interlayered with coarse-grained, poorly sorted, subangular lithic sandstone hm uncertain origin. Commonly associated with: 1) medium-brownish-gray, medium- to hgd HORNBLENDE GRANODIORITE--Light-gray, hypidiomorphic-equigranular, medium- to
hs coarse-crystalline, massive, dense, and non-layered carbonate rock 20-50 m thick that is, e e . TS . i
h at least locally, clearly a replacement product of mafic volcanic and plutonic igneous coarse-grained, hornblende bearing granodiorite that is cut by numerous mafic dikes
sp rocks (hm); 2) light- to medium-gray, dense siliceous rock that may represent local : . :
siliceous or c%wrtgy lenses; commo?‘llyy associated with breccia (hs); 3); gr‘::enish-black hbp DIORIT]:: D GABBRO-jDark-grcemsh-black to_blulsh-green,.de.nse, o nqn-laycrcd e
o > P faintly layered, medium- to very coarse grained basalt, diorite, and gabbro intruded into

dense, strongly sheared serpentine-rich rocks cut by veinlets of calcium carbonate and

; o hab; mainly basaltic rock crop out as low, irregular hills whereas coarse-grained sills
iron oxides (hsp)

and small plugs of diorite and gabbro stand out as resistant hills and elongate knobs;
i sills are locally so closely spaced as to appear as sheeted dike complexes intruded into
the Hulayfah group rocks
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